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DIGEST

; This special publication lists 1672 references on free radicals
found by the author as a result of a page to page scan of the 1963 to 1964
issues of the Physical and Anaiytical Chemistry Sections, and the Organic

: Chemistry Sections of Chemical Abstracts. This publication is divided into

10 sections: Synthesis, Reactions of Free Radicals, Reactions Through

-Free-Radical Mechanisms, Metal Ions and Free Radicals, Electron Spin

'Resonance, Spectroscopy, Photolysis, Radiolysis, Electric and Magnetic

Phenomena, and General Considerations. The references are arranged

.alphabetically in each section according to first author. Each reference
contains the author, title, and journal citation.
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FREE RADICALS: A BIBLIOGRAPHY
VOLUME 1, 1963-1964

INTRODUCTION.

‘ In 1961, a report* was published that surveyed the free-radical

literature up to and including the year 1959. Approximately 2,200 references
were presented in the form of the title of the paper, the author, and a brief
description of the work when the title was not self -explanatory.

Since 1963, there has been continuing interest by the US Army to
use free-radical chemistry for sustaining chain reactions in chemical detec-
tion and warning applications. The current bibliography was compiled to aid
these free-radical investigations and covers the years 1963 to 1964. Another
report encompassing the years 1965 to 1966 is in preparation. Future plans

also call for filling the gap between 1959 and 1963,

These publications will be of interest to any Army scientist con-

ducting free-radical research.

SYNTHESIS.

1. Acker, Donald S., and Hertler, Walter R. Substituted
Quinodimethans. 1. Preparation and Chemistry in 7,7, 8, 8-Tetracyano-
quinodimethan. J. Am. Chem. Soc. 84, 3370 (1962). ‘

2. Arbuzov, A, E., Valitova, F. G., Il'yasov, A. V.
Kozvrev, B. M., and Yablokov, Yu. V. Electron Paramagnetlc Resonance
(E.P.R.) in Solutions of Some Free Radicals of the Phosphohydrazyl Series.

' Dokl. Akad. Nauk SSSR 147, 839 (1962).

3. Barachevskii, V. A., Kholmogorov, V., E,, Kotov, E. I,,
and Terehin, A, N. Absorption and Electron Paramagnetic Resonance
Spectra of Positive Acene Ions Formed on Vacuum Adsorption. Ibid., 1108

(1962).

* Lavin, G. 1., Coater, A. D., and Rakaczky, J. A. BRL Report 1142,
AD 266806, Free Radicals, Bibliography and Survey of Publications
(up to 1959). August 1961, UNCLASSITIED Report.

‘;Wﬁ!i"j‘“‘&*!jl{‘ Y e

T R

it

4



it Liilalen

4. Battiste, Merle A, The Heptaphenyltropylium (Mepta
phonyloyclohaptatrienyl) Radical in Solution., J. Am Chem. Soc, 84,

(1962),

AR Bauld, Nathan L. Stable Dlanion Radicals and Triantons
in Substituted Pentadionyl Syetemas.. Ibid. §_(3. 2305 (1964),

6. Bauld, MNathan L., 3table Trianion Radicala. Ibid. 18%4
{1964),
7. Bennett, J, E., and Thomas, A, The Chemical Propara-

tion and Electron-Spin Resonange {E,5, R, )} Speciea of Specilic Trappad
Hydrocarbon Radieale, Proec. Roy. Soc. {(l.ondon) Ser. A 280, 123 (1904),

8. Dorger, H, Decompeosition of Organic Mydroperoxides,
V. Decomposilion of tert-Butyl Hydroperoxide Catalyzed by Nitriles and
Base, Trana, Faraday Soc, 58, 1137 {1962),

G Berlin, A, A., Liogontkil, B, I,, Ragimov, A, V., and
Vonsyatskii, V, A, Polymeric Sermiquinene Polyradicals With High Stability,
Isv. Akad, Nauk 85SR, Ser,. Khim,, 1351 (1963),

10. Bogdanov, G. N., and Ershov, V. V. Neaw Stable Phenoxy
Radicals, Ibid., 1516 (1963),

11, Bogdanov, G. N., Poatnikova, M, 5., and Emanuel, N. M,
Formation of Phenox Radicals in Oxidation of Phenola With Lead Tetra-
acatate. Iz, AKad. S5SR, Otd. Khim. Nauk,173 (1963},

124 Bond, A,, and Mason, H, & Semiquinone Phosphate: An
Ouidation Intarmadinte of Hanhthanuinal Phaoanhates, Miacham, Rionhvs
C 1 e of Hay H ! phatee, THocham . Riephys,
Res, CGommun, 9, 574 {19062),

13, Bricre, R,, Lemalre, I,, and Rassat, A, Nitroxides,
Vi, Stable Piperidine and Pyrrolidine Free Radicals., Effects of Selvenis
on the Ultraviotet and Klectron Paramagnetic Resonance Spectra, Con-
formational Mobility of Radicals. Tetrahedron Lietters, 1775 {1964),

14, Brodakil, A, I,, Pokhodenko, V, D,, and Ganyuk, L. M.
Transiormation of Free Radicals Formed by Oxidation of Sterically Hindeved
Phenols, Roczniki Chem. 38, 105 (1964),

-
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15, Cerny, O., and Hajek, J, Radical Formation in Catalyzed
Oxidation of Tatralin in the Liquid Phaae, Colleetion Czech. Cheormn.
Commun, 29, 1043 (1964),

10, Chandross, Edwin A, Bisgalvinosy, A Stabie Triplet,
J. Am, Chem. Soc. BO, 1203 (1964),

17.  Chandross, Edwin A,, and Krezilick, Roberi, Elecironie
Interactions {n Biradicala. II. A Singlet-Triplet Equilibrium, Ibid,,}17
{1964},

18, Childs, A, F,, Gibba, &£ M., and Johnson, J. D, A,
p-Phunylbenzophenone. Chem. Ind. {London), 122 (1963),

19,  Cohen, Saul G., and Nicholson, Jesse, Formation of
Phenyl Radical by Heterolyaia of N-phenyl-N'-bonzoyldiimide, J, Am.
Cham, Soc, 86, 3892 (1764).

20,  Golburn, Charles B.,, Ettinger, Raymond, and Johnson,
Frederick A, Isolation and Stor ge of Free Radicals on Molecular Sirves.,
II. The Electron Paramagnotic Resonance Spectrum of Nitrogen Difluovide
(NFp}.  Inorg. Chem. 3, 455 {1964),

21, Coppens, P,, and Tench, A. J, Free Radicala Formed
on Ultraviclet Irradiation of o-Nitrobenzaldehyde, US Atomic Enavgy
Commission, DBNL-6161, 8 pp. 1961},

22, QCorbatt, P,, and Whitide, E. The Thermal Decomposi-
tion of Porfluoroacetic Anhydride, J. Chem. Soc,, 3247 (1963),

. 23, Dealongh, Doa €. Z-Norbornyl and 5-N0;'b0xnen-2-=yl
Free Radicals.  Dissertation Absiv, 24, 968 (1963).

24. Denes, Viorica I,, FPavrcasan, Marcela, and Ciurdaru,
Gheotghe, Mathylene Dases of Heterocyeles, 1V, Addition of Acid Chlorides
to Namaethyle2-methylenebenzothianzoline Dimer, DBer. 97, 1246 (1964),

25, Denisov, E. T, Formation of Free Radicals During the
Reacuion of Hydroperoxides With Ketones. 2Zh, Fiz. Khim. 37, 1896 (1963},

26, Denisov, E. T. Formation of Free Radicals In the Resction
of Hydroperoxide With Cyclohexanone, Dokl, Akad. MNauk SSSR i46, 394




i

27. Denisov, E, T. Role ¢f Hydrogen Bonds in the Formation
of Radicals FFrom Hydroperoxides, 2Zh, Fiz, Khim, 38, 2085 (1964).

28. Denisov, E, T. Simple Reacticns of IFormation of Free
Radicals in Liquid Phase Oxidation. 1Ibid., 3 (1964},

29, Denisov, E. T., and Denisova, L., N, Formation of
Radicals in the Reaction of Hydroperoxide With the Double Bond of Styrene,
Dokl. Akad., Nauk SSS5R 157, 907 (1964),

30, Derbyshire, H., and Patrick, C, R, Iscmerization of
1,2-Dichloroethylene Induced by Chiorodiflucromethyl Radicals - Formation
of Metastable Radicals, Nature 199, 68 (1963),

31. Dimreth, K., Umbach, W., and Bloecher, K. H. Bis-
phenoxy Radicals of the Polypheayl Series., Angew. Chem, 75, 860 (1963),

32, Dixon, W, T., and Norman, R. O, C, Electron Spin

Resonance {E.S.R.) Studies of Ox1dat10n I. Alcchols, J, Chem, Soc.,

3119 (1963),

33, Dupeyre, R, M., Lemaire, H., and Rassat, A, Electron
Spin Resonance {E.S.R.) Studies of Oxidation. VI{, Stable Pyrrolidine Free
Radicals, 1Ibid., 1781 (1963).

34, FEargle, D. H,, Jr., and Kaiser, E. T, Effect of Changes
in the Oxidation State on the Electron Paramagnet:c Resonance (E,.P,R,}
Spectra of Dibenzothiophene Anion Radicals. Pro.. Chem. Scc,, 22 (1964},

35, Eisch, John J. Alkali Metal-Unsaturated Hydx Ocax bon
1

f.‘lngvgnn Poanfir\v\c }'\Y\! T Sehisivvy M3 kao\\r‘ Trlistimema Tmdgen

Addn ucte, IZ
hydrofuran. J. Org. Chem, 28, 707 (1963}
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36, Eloranta, Jorma. Substituent Effects in the Formation of
Free Radical Ions. I. The Absorption Spectra of Free Radicals Ions Pre-
duced From a~Chlcronaphthalene in Tetrahydrefuran, Suomen Kemistilehti
368, 151 (1963),

37. Eloranta, Jorma. The Free Rad:cal fons Derived From a-
and p-Naphthols, Ibid., 33 (19€3).

"
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38.  Ermolaeva, V. G., and Shchukina, M. N. Pyridylthiazelyl=
methane Series, 1. Synthesis and Properties of 4-Pyridyl-2-thiazolylcarbinol.
Formation of Free Radicals, Zh, Obshch, Khim, 32, 2664 (1962),

39, Fairbairn, A, R, Temperature Measurements of CZ and
CN Radicals Generated in a Shock Tube. II, Detonation, Proc. Roy, Scc.
(London) Ser. A 276, 513 (1963),

40, Fischer, H. Formation of Cyclohexadienyl Radicals From
the Reaction of Hydrogen Atoms With Solid Benzene. 2. Naturforsch, 17a,
693 (1962).

41, Flournoy, John M., Siegel, Seymour, and Judeikis, Henry S,
Radical Formaiion and Trapping in Tritium-Enriched Ice, US Dept. Com,,
Office Tech. Serv,, AD 265,956, 11 pp. 1961,

42, Fogo, James K. Electron Spin Resonance of Aromatic
Hydrocarbons on Silica-Alumina Catalysts., J., Phys., Chem. _(_)__5_, 1919 (1961).

43, Forrester, A, R., and Thomson, Kk, H, Stable Nitroxide
Radicals, Nature 203, 74 (1964),

44, Fukui, K,, Kawamura, T,, Masuda, T,, and Morokuma, K.
Electron Spin Resonance Study of Free Radicals From Saturated Hydrocarbons
and Antimony Pentachloride, Tetrahedron Letters, 433 (1964},

45, Gerdil, R,, and Lucken, E, A. C. Action of Alkali Metals
on Organic Suifur Compounds. II, The Cleavage of Diphenyl Sulfide by
Potassium in Ethereal and Hydrocarbon Solvents, J, Chem. Soc, 5444 (1963),

46, Gerdil, R., and Lucken, E. A. €. Radical Anion
taining Sulfur Atoms in a Conjugated System. Proc. Chem, Soc.,1

&U)

47, Ghormley, J, A. The Formation of Hydrogen Sesquioxide,
H,O3, in Free-Radical Reactions on Cold Surfaces. J. Chem, Phys, 39,
35397 (1963),

48, Gilbert, B, C,, Norman, R. O, C., and Price, D. C.

Iminoxy Radicals. Hyperfine Splitting in Electron Spin Resonance Spectra
Due to 1, 6-Interactions. Proc. Chem. Soc., 234 (1964).

11

1

jrl!”

i

Lo nrhboldmict i

Lot

]
R

o1

L ettt e

St b




49,  Gorbunova, L. V., Khidekel, M, L., and Razuvacv, G, A,
Free Radicals in Oxidation of Fhenols ir the Preasence i Complex Catalysts,
Dokl, Akad. Nauk SSSR 147, 368 (1962).

50. Gragerov, I. P,, and Turkima, M. Ya., Isotopic and Mass-
Spectroscopic Investigation of Mechanism of Homelytic Reactions in Solution,
11, Thermal Decomposition of Benzoly Peroxide and Photolysis of Iodoben-
zene, Zh, Obshch, Khim. 33, 1894 (1963).

51, Gragerov, I. P., and Turkima, M., Ya., Isotopic and Mass-~
Spectroscopic Investigation of Mechanism of Homolytic Reactions in Solution,
IV, Reaction of lodobenzene With Magnesium and Sodium. Ibid., 1901{19063}.

52. Gragerov, I, P,, and Turkima, M, Ya, Isotopic and Mass-
Speciroscopic Investigation of Mechanism of Homolytic Reactions in Solution.
V. Thermal Decomposgition of Diazondum Salts and the Gomberg-Bachmann
Rezaction, Ibid., 1907 (1963),

53, Gragerov, [, P,, and Turkima, M, Ya. Isotopic and Mass-
Spectroscopic Investigation of Mechanism of Homolytic Reactions in Solution.
VI. Photolysis of Diphenylmercury, Methyl Iodide, and Ethyl Jodide, Ibid.,
1910 {1963),

54, Greene, Frederick D,, Chu, Chin-Chiun, and Walia, Jasjit,
Decomposition of Alkyl Hypochlorites, The 4-tert-Butylcyclohexyl Radical.
J. Org. Chem. 29, 1285 (1964).

55, Hedaya, E., Hinman, R, L,, Kibler, L, M., and
Theodoropulos, S, Stability of Succinimidyl Radical. Decomposition of

+ B T T P B o L Wt T P, 1 + A e o - P
tert-Butyl N-succinimidepercarboxylate., J. Am. Ch=am, Seoc., 86, 2727
i ——
(1964),

56, Hertler, W. R., Hartzler, H, D., Acker, D, S,, and
Benson, R, E, Substituted Quinodimethans, IIlI, Displacement Reactions
of 7,7,8,8=Tetracyanoquinodimethan, Ibid. 84, 3387 (1962).

57. Hewgill, F, R,, Stone, T, J,, and Waters, William A,
Aryloxy Radicals, II, Application of Electron Spin Resonance to the
Elucidation of Reaction Mechanisms. J. Chem, Ssc,, 408 (1964),

58, Hirota, Kozo, and Kageyama, Yoichi. Stable Radicals of
a High Molecular Weight Produced by Oxidizing Diphenylamine With
Vanadium Pentoxide, Bull, Chem. Soc, Japan 37, 593 (1964),

bl LB ST L e

T T A NI RS 5 R S R B B AN R v D it

e alab st st e e e s e e e

srcte v ketdd e e 2




Ji

59, Hozlov, ¥u. I., and Shigorin, D, N. Production of Free
Radicals of the Triphenylmethyl Series, Izv, Akad. Nauk 585R, Ser. Fiz,
27, No. 1, 141963).
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60. Hsu, Kuang-Chih, Ch'en, Su-Min, Chen, Tzu-Ping, and
T'ang, Yu-Ch'i, Electron Spin Resonance (E.S.R.) Spectroscopy of F'ree
Radicals Frormed From the Reaction of Aromatic Hydrocarbons and Aromatic
Armines With Lewis Acid., K'o Hsueh T'ung Pao,47 (1964).

61. Huang, R, L., and Lee, H., H. Steric Influences in Radical ,,
Reactions . I, Benzyl Radicals Derived From Cyclic Homologs of Dibenzyl _
Ether. J. Chem. So0c.,2500 (1964).

62, Huenig, S., Friedrich, H, J., Scheutzow, D., and Brennin- -
ger, W, New Type Radical Ions - Compounds of the Indolizine Series.
Tetrahedron Letters, 181 (1964),

N

63. Huenig, S., Scheutzow, D., and Friedrich, H. J. Stable
Radical Cation of a Hydrocarbon. Angew. Chem. 76, 818 (1964),

64, Ikrina, M., A., and Matevosyan, R, O. Chemistry of
Free Radicals of Hydrazine Series. XV. Synthesis of a, a-Diphenyl-g-tri-
phenylmethylhydrazyl and a, a~-Diphenyl-g-tris{p-nitrophenylymethylhydrozyl
and a study of Their Properties, Zh, Obshch. Khim.34, 142 (1964),

65, Ikrina, M. A., and Matevosyan, R, O, The Chemistry of
Free Radicals of the Hydrazine Series, VIII, Synthesis of a, a=Diphenyl-p-
(2, 6 -dinitro-4-sulfophenyl}hydrazyl and a, a-Diphenyl-p-{2, 4-dinitro-6-
sulfophenylihydraayl. . Ibid, 32, 3952 {1962). -

b6, Kaiser, E, T., and Eargle, D. H., Jr. Electron Spin
Resonance Study of the Anion Radicals of cis- and trans-Thianthrene 5, 10-
Dioxide. J. Chem. Phys. 39, 1353 (1963),

67. Karpitskaya, V. E., Dolidze, 1. A., and Ashkinazi, M. S.
Formation of Free Radicals in Aulooxidation Reactions Which are Photo -
sensitized by Chlorophyll and Pheophytin, Dokl, Akad. Nauk SSSR 146,
844 (1962). T

68, Kataoka, Hirohisa, and Nakagawa, Masazumi. Acetylenic

Analogs of the Chichibabin Hydrocarbon, Bull, Chem. Scc. Japan 30,
799 (1963).

13

e et s

R LIy R RILa
DO VP VS 7 (R L AL DT it W e

]
-_J‘
b
-
.
;
:
]
3
|




N | !'.‘\‘l‘“"\\!“”

69. Kauw'tmann, Th., and Hage, 5. M, GStable Radicals by
Addition of Sodium to Aromatic Nitroso Compounds, Angew. Chem, 75,
295 (1963),

70, Kauffmann, Th., and Hage, S, M, Stable Radicals by
the Reaction of Sodium on Diazomethane Derivatives and on Phenyl Azide,
Ibid,, 248 (1963).

71, Keiler, J, A, Oxidation Products of Phenidone. II. The
Free Radlcal of 1-Phenyl«3-pyrazolidone., Z. Chem, 4, 231 (1964),

IR ER R k]

72, Keiler, J. A. Phenldone Oxidation Products, I, Demon-
stration and Stabilization of a Radical From the Oxidation Products of
1-Phenyl-3-pyrazolidinone. Z. Wiss. Photo., Photophysik, Photochem.
57, 195 (1963).

I

TN ]

: 73. Koester, R., Benedikt, G., and Schroetter, H. W,
S Stable Free Radicals With B=-N and Al«N Linkages. Angew, Chem. 76,
: 649 (1964),
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= . 74, Kolker, P, L., and Waters, William A, Electron Spin
F Resonance (E.S.R.) of Some Nitrobenzene Radical Anions. Proc. Chem,
- Soc., 55 (1963),

75, Koritskii, A, T., and Lukovnikov, A, F'. Formation of
Diarylamine Oxide Radicals in Reactions Between Amines and Peroxide
Radicals, Dokl, Akad. Nauk SSSR 147, 1126 (1962).

: = 76, Kosower, E, M,, and Pozmmek. . J. Isolation and

FHabdllmddnan af thoa Qialla Tweaan Radical, =Ethyvi-4d-carbomethoxvypyridd
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J, Am, Chem. . 85 5(1963),

: 1. Kuhn, R,, and Neugebauer, F, A, Aza-Isologs of Highly
- - Acidic Hydrocarbons. Monatsh, 94, 1 (1963},

: 78. Kuhn, R,, and Neugebauer, F. A, Bis(biphenylene)-2-
: azaallyl, 1Ibid,, 16 (1963),

79, Kuhn, Richard, and Trischmann, H, Conspicuously
Stable N-Containing Radicals, Angew. Chem. 75, 294 (1963).
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; : 80. Kuhn, Richard, and Trischmann, Heinrich, Verdazyls,
- A New Class of Cyclic N-Containing Radicals, II. Monatsh, 95, 457 (1964).




81, Kuhn, Richard, Neugebauer, £. A., and Trischmann, H. -
Tetraazapentenyl Radicals. Angew, Chem, 76, 230 (1964).

82. Kuo, Te-Liang. Klectron Spin Resonance (E.S.R,) of
Stabilized Free 1,3, 5-Triphenylformazan Radicals., K'o Hsueh T'ung -
Pac, 55 (1963), =
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83, Lagercrantz, Carl. Free Radicals in Reactions of Tetra-~
nitromethane as Studied by Electreon Spin Resonance. II. Reactions With
Unsaturated Compounds and With Dithionite in Alkaline Media and in Pyridine.
Ibid. 18, 382 (1964).

84, Lagercrantz, Carl. Free Radicals in the Autoxidatiop of =
Ascorbic Acid. Ibid., 562 {1964), =
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85. Lagercrantz, Carl, and Yhland, Margareta. Free Radi- —
cals in Aqueous Alkaline Soluticns of Tetracycline Derivatives, Acta Chem, =
Scand, 17, 2568 (1963), -

86. Leftin, M, P., Hobson, M. C., and Leigh, J. S, The
Effect of Gases on the Electron Spin Resonance (E.S.R.} Spectrum of —
Chemisorbed Diphenylethylene. J, Phys. Chem. 66, 1214 (1962), —

87. Lemaire, Henri, Rassat, Andre, and Ravet, Anne Maria, -
A New Free Radical: Phenyl tert-Butyl Nitroxide, Bull, Soc., Chim. France, =
1980 (1963),
: 88, Ley, K. A New o-Aminophenol Synthesis, Angew. Chem,
74, 871 (1962).

PHITTA |

German Patent 1, 147, 238, April 18, 1963,

89, Ley, Kurt. Hadical Salts, Farbenfabriken Bayer A, -G, =

» 90, Lucken, ©. A, €. 1, 4-Dithiinium Radical Cations, i
J. Chem, Soc., 4963 (1962), T

- 91, Lucken, E. A. . Free Radical Phosphobetaines, 2. =
Naturforsch. 18b, 166 (1963), -

92, Lucken, E, A, €. The Electron-Spin Resonance (E.S.R.)

Spectra of 1, 4«~Dithiin Radical-Cations and the Nature of the Carbon-Suifur «
Bond. Theoret. Chim. Acta 1, 397 (1963),
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Study of Oxidation of Aminoalkylphenols by Benzoyl Pevoxide. Dokl. Akad.,
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